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FUNCTIONAL OVERVIEW 
OBJECTIVE OF SYSTEM

• The Mission System consists of the personnel and facilities 
necessary for the design and conduct of the mission.

• Mission System Functions:

– Mission Design

– Navigation Design

– End-to-end Information System Design

– Ground Data System Design and Development

– Mission Operations Design and Development

– Launch Vehicle Selection and Procurement

– ATLO Support

– Execution of the Flight Mission
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FUNCTIONAL OVERVIEW 
MISSION SYSTEM ELEMENTS

H. Grant

MISSION OPERATIONS
SYSTEM (MOS)

Mission Analysis

Mission Engineering

LV Analysis

Nav/Orbit Analysis

Environmental
Assessment

MOS Requirements

MOS System Design

S/C  & Interferometer
Contractor Interfaces

MOS I&T

Sequence Planning

Operations Subsystem
(OSS) Design

Ops Staff Planning
& Training

Rollup Acct

LAUNCH VEHICLE
SYSTEM

L/V Procurement

L/V Interface
Engineering

Current Activities

Rollup Acct

GROUND DATA SYSTEM
(GDS)

Ground Operations
Software

Ground Network
Interface

S/C Contractor
Interface

Visualization
Tools

Planning
Command

Telemetry

Performance
Analysis

GDS Engineering

F. Hammer

TBD TBD

GDS I&T

TBD TBD

TBD

SIM Phases A/B/C/D

Procurements

TBD

L/V Management

TBD

GDS Management

TBD

Interferometer
Data Processing

Mission Support
Area

Hardware
Software

Facilities

Telemetry
Processing

Command
Processing

Tracking
Services

Activities Starting in Phase C/D

Data Archive

Science Data Center

R. Bambery

EEIS/MOS
ARCHITECTURE

F. Hammer

MISSION SYSTEM
MANAGEMENT

S. S. Dallas

MISSION DESIGN

J. Reimer

Activities Starting in Phase B
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FUNCTIONAL OVERVIEW 
CONCEPTUAL DESIGN

Mission Design

Earth-Trailing Solar Orbit

CHARACTERISTICS

C3 0.4 Km2 /Sec2

Occultations None
5-yr Radiation Dose 20 Krads
Launch Vehicle Delta III or EELV
Propulsion System Mono-Prop
Delta-V Req’d? No
Orbit Determination Range/Doppler
Earth-S/C Range Up to 95 Million Km
Launch Period June, 2005
Mission Duration 5 Years

Earth

Sun

L+1 yr

L+2 yrs

L+3 yrs

L+4 yrs

L+5 yrs

ONE YEAR OBSERVATION PLAN

Grid Observations 25.6%
Astrometric Observations 49.4%
Imaging   6.1%
Slewing   5.9%
Calibration/Eng 10.0%
Total Observing Efficiency 81.1%

Sun
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FUNCTIONAL OVERVIEW 
CONCEPTUAL DESIGN

EndTo End Information System

     SCIENCE
       DATA
  PROCESSING     Alg

    Param
 Updates

INSTRUMENT
   SYSTEM

SPACECRAFT
   SYSTEM

GROUND NETWORK
SERVICE PROVIDER

INSTRUMENT OPS

 S/C
OPS

MISSION PLAN
& OPS INTEG

Ground  System Flight System

FLIGHT SYSTEM OPERATIONS

OD / Traj (SPK)

 S/C Eng Channels
(Packets & Frames)

COMMAND

TELEMETRY

  NAVIGATION

T
C
O
M

T
C
O
M

SDS

SSR

IDS

Buffers

INST
 S/S

  Instru
Packets

    Instru
Commands

Ancilliary
  Data

Command
  Frames

Telemetry
  Frames

Command
Files

(to Mission Planning & Integ, Science Data Processing)

Instru Packets

S/C   Attitude  (CK) Trk Sch, SOE, MP

 SCIENCE
PLANNING
& ANALYSIS

Sci Rqst

       SOE,
Serv Rqst

       Instru
        Perf
Feedback

            Images,
Grids, Targets

Instru Eng
Channels,
   Packets

Trk Report

(toInstru
Ops)

Instru Eng
 Channels

(from Telemetry)

Instru Op
 Constraints

S/C Op  Constraints

     ACRONYMS & ABBREVIATIONS

ACQ Acquisition
CK NAIF C-Kernel (Attitude)
CV Command Verification
D/L Downlink
IDS Instrument Data System
INSTRU Instrument/Interferometer
MP Mission Profile
OD Orbit Determination
OPS Operations
SCH Schedule
SDS S/C Data System
SOE Sequence of Events
SPK NAIF S&P Kernel (Trajectory)
SSR Solid State Recorder
TRAJ Trajectory
TRK Tracking
U/L Uplink

       Instru
        Perf
Feedback

  S/C  Config/
Pointing Rqst

SPK (Traj)
(from NAV)

SPK (Traj)

(from NAV)

Doppler
&
Ranging

CV
Packets

Instru Eng
Upl Rqst,
TLM Rqst

Trk Sch,
SOE,MP,
Instru
Conf Rqst

MP, Trk
Sch, SOE

S/C Eng
Upl Rqst,
Tlm Rqst

CK,S/C Op Constraints

Science
Community

Science
Data

S/C
Attitude
(CK)
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FUNCTIONAL OVERVIEW 
CONCEPTUAL DESIGN

Mission Operations System

MISSION PLANNING
AND INTEGRATION

SCIENCE
PLANNING AND

ANALYSIS

SPACECRAFT
OPERATIONS

GROUND
SERVICES

PROJECT
MANAGER

MISSION
DIRECTOR

•Science Trades
•Science Observation
 Planning & Seq. Req.
•Sci Data Processing
•Sci Data Archive
•Sci Data Distribution
•Outreach

•Mission Trades
•Mission & Sequence
 Integration
•Mission Timeline
•Tracking Reqmts
•Sequence Generation
•Command Assurance

•Spacecraft Perf.
 Analysis
•S/C Sequencing
•S/C Simulation
•Flight S/W
 Maintenance

•Data and Ops Coord
•Data Admininistration
•Comm Services
•Tracking Sta.Ops
•Level 0 Proc. and Archival
•S/C & Interferometer
 Cmd Translation
•Cmd Radiation/TLM Acq.
•Multi-mission Nav
•GDS Maintenance

Staff

INTERFEROMETER
   OPERATIONS

•Interferometer
 Perf. Analysis
•Interferometer
 Sequencing
•Interferometer
 Simulation
•Interferometer Flight
 S/W Maintenance

MD Staff:
TMOD Representative
Admin. Assistant
Anomaly Management
Configuration Management
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FUNCTIONAL OVERVIEW 
CONCEPTUAL DESIGN

Ground Data System
JPL TMOD MSA

JPL COMM
DSN STATIONS

DTF-21 (TEST)

MIL-71 (LAUNCH)

DSN NET OPS

JPL  SIM  MSA

S/C OPS MSA

S/C CTR / KSC ATLO MSA's

Command

Telemetry

Tracking

Station
 Comm

Central
 Comm

Project
   I/F

DSN
 I/F

 S/C Team
Subsystems

SIM Tlm/Cmd
Databases

Telemetry,
  Monitor

DSN Ops
(DSNOT)

DSN Nav

MM  Nav
Facility

Sequencing
& Uplink
Automation

Data Mgt Config Mgt GDS Maint

JPL SCT
Support

. Power

. Therm

. AACS

. C&DH

. Telecom

TTACS

Ground
Support
 Equip

SIM
S/C

Bench Checkout Equip

TMOD Ops
   (DSOT)

NASCOM

NASCOM

     File
Databases

Stream
  Data
Servers

   File
  Data
Servers

Mission Planning
& Ops Integration

Command

Integrated STL (STB3) TTACS

NASCOM      (MOS)

(TO MIL-71)

BCE Support

Science Data
     Center

External Nodes

GDS Dev & Maint

NASCOM     (ATLO)

 Web
Servers

 SIM
Instru

Security
Firewall

Security
Firewall

Internet & Extended
Science Community

Interferometer
Operations

Science Planning
& Analysis
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FUNCTIONAL OVERVIEW 
CONCEPTUAL DESIGN

Launch Vehicle System

First Stage: Liquid Oxygen/ RP-1
(Kerosene),            
Rocketdyne RS-27A Main 
Engine,
Nine Strap-on Solid Rocket
Motors

Second Stage: Cryogenic (O2/H2)Pratt & 
Whitney RL10B-2 Engine

Pay. Fairing:  13.1 Foot Diameter

Injected Mass:2700 Kg into an Earth           
Trailing Orbit

First Flight: 2nd Quarter, 1998

Delta III
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FUNCTIONAL OVERVIEW 
REQUIREMENTS FLOWDOWN TREE

 

Project System
Requirements 

2SE_PS_RD 

Instrument
System Requirements
(Incl Error Budgets) 

3IS_IS_RD

Starlight 
Requirements 

4IS_STL_RD 

Metrology
Requirements

4IS_MET_RD

Precision Structure
Requirements

4IS_ PSS_RD

Real-Time Control
Requirements 

4IS_RTC_RD

Project Policies 
2PM_P_PD 

Mission System
Requirements 

3MS_MS_RD

Subsystem 
Level 4

Unit Level  5

System Level 3

Project Level 2

Spacecraft System
Requirements

3SC_SCS_RD

Terrestrial
Planet Finder
Requirements

1PM_TPF_RD

Science
Requirements

1SI_S_RD
Program & Science 

Level 1

TESTBED
REQUIREMENTS

TESTBED
REQUIREMENTS

TESTBED
REQUIREMENTS

TESTBED
REQUIREMENTS

TESTBED
REQUIREMENTS

TESTBED
REQUIREMENTS

TESTBED
REQUIREMENTS

FLIGHT
UNIT

REQUIREMENTS
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REQUIREMENTS / TRV

• REQUIREMENT: PSRD #1645

– Commands and sequences for the following mission events 
shall be developed, tested, and verified prior to launch.

> Launch, Deployment, and Calibration Sequences

> Representative Astrometric, Imaging, and Nulling  
Observing Sequences

> Safing and Fault Recovery Sequence

• KEY DERIVED REQUIREMENTS:

– The MOS shall develop the flight procedures and sequences 
required.

– The GDS shall be fully developed and tested for flight prior to 
launch. This includes processing of an autonomous tile 
observation by the SIM Science Data Center.

• TRV REQUIRED:  STB-3 and ATLO 

• CONCERN:  

– Availability of STB-3 prior to ATLO and Flight Hardware 
during ATLO for testing the GDS/MOS.
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REQUIREMENTS / TRV

• REQUIREMENT: PSRD #1672

– The MOS and EEIS shall be capable of generating (excluding 
planning) and validating all command sequence products  
including real-time commands, nominal science sequences, 
calibration sequences, reconfiguration sequences, and 
parameter updates within the constraints of 1 operator,              
1 workstation, and 2(TBR) hours to complete the processes.

• KEY DERIVED REQUIREMENTS:

– The GDS shall be highly automated.

– The MOS shall be highly automated.

• TRV REQUIRED: STB-3 and ATLO

• CONCERN:  

– Availability of STB-3 prior to ATLO and Flight Hardware 
during ATLO for testing the GDS/MOS.
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REQUIREMENTS / TRV

• REQUIREMENT: SRD #tbd

– The Navigation Team shall provide a one-sigma RSS velocity 
reconstruction knowledge of 4 mm/sec.

• KEY DERIVED REQUIREMENTS:

– The S/C System shall carry an X-band transponder capable of 
providing two-way coherent X-band ranging and doppler.

– A minimum of three navigation cycles  per week from the DSN 
HEF stations shall be scheduled. A navigation cycle consists of 
a two-hour pass from each of the three DSN HEF stations 
within one  day.

• TRV REQUIRED: Covariance Analysis

• CONCERN:  

– More than three six-hour tracking passes per week may be 
needed towards the end of the mission with potential conflicts 
with other missions. 
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CONCERNS SUMMARY

• Availability of STB-3 prior to ATLO and the flight hardware during 
ATLO for testing of the GDS and MOS.
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CONCLUDING REMARKS

• All Mission System requirements can be met assuming proper GDS 
and MOS testing.

• The key areas of technology development are GDS/MOS 
automation and science data processing.


